Prevention of ischemia-induced death of hippocampal neurons by pituitary adenylate cyclase activating polypeptide.
Because neurons in the CA1 region of the hippocampus are vulnerable to forebrain ischemia, this model has been used for evaluating neuroprotective agents. We evaluated the 38-amino-acid variant of pituitary adenylate cyclase activating polypeptide (PACAP38), which had been previously shown to be neuroprotective in vitro against gp120-induced hippocampal neuronal death at concentrations as low as 0.1 pM. Ischemic death of rat CA1 neurons was prevented by infusing PACAP38 either intracerebroventricularly (1 pmol/h) or intravenously (16-160 pmol/h). Intravenous PACAP38 was effective even if the infusion was begun 24 h after ischemia. The results suggest that a concentration of PACAP38 in the brain which prevents the ischemic death of CA1 neurons can be reached by the systemic administration of a low dose of the peptide. The results are compatible with the previous reports that PACAP38 is transported from the circulation to the brain. Although the exact mechanisms remain to be determined, astrocytes in the CA1 subfield activated by ischemia appear to mediate the neuroprotection with PACAP38. These results are in contrast to those with other neuroprotective compounds and should be clinically important.